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(57) ABSTRACT

A 3D network-structured silicon-containing preploymer and
a method for fabricating the same are disclosed. The method
of the present invention undertakes a hydrolytic condensa-
tion/polymerization reaction of penta(alkanol)alkoxy disi-
loxane, a reactive silicon-containing polymer and a reactive
hydrophilic monomer to form a silicon-containing pre-
ploymer featuring a 3D network structure and having superior
mechanical strength. The method further undertakes a copo-
lymerization reaction of the silicon-containing preploymer, a
hydrophilic monomer and a silicon-containing hydrophobic
monomer to fabricate a silicone hydrogel-containing mixture
having high oxygen permeability and high hydrophilicity.
The silicone hydrogel-containing mixture can be used to fab-
ricate contact lenses that the users wear comfortably.

11 Claims, 2 Drawing Sheets
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1
3D NETWORK-STRUCTURED
SILICON-CONTAINING PREPOLYMER AND
METHOD FOR FABRICATING THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

This application is a Continuation-in Part of co-pending
application Ser. No. 14/202,144, filed on Mar. 10, 2014, cur-
rently pending, for which priority is claimed under 35 U.S.C.
§120 and the entire contents of all of which are hereby incor-
porated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a silicon-containing pre-
ploymer, particularly to a 3D network-structured silicon-con-
taining preploymer, with a terminal of hydrophilic chains, i.e.
a silicon-containing preploymer with an internal section of
silicon-containing chains and an external section of hydro-
philic chains, which is applicable to fabricate silicone hydro-
gel contact lenses.

2. Description of the Related Art

In addition to stability, non-toxicity and deposition-proot-
ness, PMMA (polymethyl methacrylate) has superior optical
properties and is abundant in source and cheap in price.
Therefore, PMMA is the first plastic material used to fabri-
cate contact lenses. However, PMMA is disadvantaged by
poor hydrophilicity and poor oxygen permeability, which
impairs the application of PMMA to contact lenses.

PHEMA (poly(2-hydroxyethyl methacrylate)) proposed
by Witchterle and Lim is the first hydrogel used as biomedical
material. PHEMA is a 3D network-structured polymer, swell-
ing but insoluble in water. PHEMA has been widely used in
biomedicine, especially in contact lenses. However, PHEMA
is disadvantaged in low balanced water content and poor
oxygen permeability, which has long limited the application
of PHEMA. Therefore, many researchers have developed
copolymers of PHEMA and hydrophilic monomers to over-
come the abovementioned disadvantages of PHEMA.

The related manufacturers had persistently studied and
researched the ways to improve comfort of users wearing
hydrogel contact lenses and finally developed a plasma-based
surface modification technology. The manufacturers use the
technology and hydrophilic materials to improve the hydro-
philicity of the surfaces of contact lenses with the oxygen
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permeability of silicone hydrogel being preserved. However,
the technology needs expensive equipment and complicated
processes. Besides, the technology cannot achieve stable
bonding of the hydrophilic material and the surface of the
silicone hydrogel and thus cannot achieve uniform quality,
stable yield and low fabrication cost.

Based on theories and many years’ experience in the
related field, the Inventor had been persistently devoted to
studying and researching the abovementioned problems and
finally developed a 3D network-structured silicon-containing
preploymer to overcome the abovementioned problems. The
principles and embodiments of the present invention will be
described in detail below.

SUMMARY OF THE INVENTION

The primary objective of the present invention is to provide
a 3D (3-Dimensional) network-structured silicon-containing
preploymer and a method for fabricating the same, wherein
the preploymer mainly contains a highly oxygen-permeable
hydrophobic silicone with a terminal of hydrophilic chains,
i.e. a silicon-containing preploymer with an internal section
of'silicon-containing chains and an external section of hydro-
philic chains, whereby the hydrophilic biomedical material is
integrated with the hydrophobic material to improve water
retention and comfortability of contact lenses, and whereby
the problem that hydrophilic materials and hydrophobic
materials are hard to bond together and likely to have phase
separation is overcome.

Another objective of the present invention is to provide a
3D network-structured silicon-containing preploymer and a
method for fabricating the same, wherein a simple hydrolytic
condensation/polymerization reaction is used to fabricate a
silicon-containing preploymer having 3D network structure
and superior mechanical properties.

A further objective of the present invention is to provide a
3D network-structured silicon-containing preploymer and a
method for fabricating the same, wherein a radical chain
copolymerization reaction of hydrophilic monomers and
hydrophobic monomers is used to form a silicone hydrogel
having superior oxygen permeability, hydrophilicity and
mechanical properties and exempted from low elongation and
high brittleness, whereby the silicone hydrogel can be used to
fabricate contact lenses having high oxygen permeability and
superior comfortability.

To achieve the abovementioned objectives, the present
invention proposes a 3D network-structured silicon-contain-
ing preploymer expressed by Formula (I):

@
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-continued

Ry Rs3

| |
X = HO—R3p—O—R3;—O—8i—O—Si—O+—R3y —O—R3s—OH,

Ry7 R3¢

and wherein R, is a C1-C10 alkyl group; eachofR ,,, R,,; and
R,, is a C1-C8 alkylene group; each of R,,, R;,, Rys, Rys,
R4, and R5- is a C1-C10 alkyl group; each of R, and R, is
aCl-C8alkylene group; a is an integer selected from 1 to 100.

The present invention also proposes a method for fabricat-
ing a 3D network-structured silicon-containing preploymer,
which comprises steps mixing penta(alkanol)alkoxy disilox-
ane and a reactive silicon-containing polymer by a molar ratio
of 1-50:1 to form a precursor of a siloxane; and mixing the
siloxane precursor and a reactive hydrophilic monomer by a
molar ratio of 1:1-40 to form a silicon-containing preploymer
expressed by Formula (I).

In some embodiments, the silicon-containing preploymer
is reacted with a hydrophilic monomer and a silicon-contain-
ing hydrophobic monomer to fabricate a silicone hydrogel-
containing mixture. The silicone hydrogel-containing mix-
ture is further fabricated into silicone hydrogel contact lenses
having high oxygen permeability and superior comfortabil-
ity.

Below, the embodiments are described in detail in coop-
eration with the attached drawings to make easily understood

the objectives, technical contents, characteristics and accom-
plishments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flowchart of a method for fabricating a silicon-
containing preploymer according to a first embodiment of the
present invention; and

FIG. 2 is a flowchart of a method for fabricating a silicone
hydrogel-containing mixture according to a second embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The summary hereinbefore and the detailed description
thereinafter are used to demonstrate the spirit and principles
of'the present invention and interpret the claims of the present
invention. The characteristics, applications and efficacies of
the present invention will be described in further detail with
embodiments and drawings below.

The HEMA-based soft contact lenses are fabricated mainly
via synthesizing hydrophilic monomers, feathering high
water content but disadvantaged by low oxygen permeability.
The eyes will be irritated after wearing the contact lenses for
hours. Thus, the time of wearing the contact lenses is limited.
The present invention successtully overcomes the immisci-
bility of hydrophilic monomers and hydrophobic monomers
and proposes a method of synthesizing silicon-containing
monomers (hydrophobic monomers) and hydrophilic mono-
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mers to fabricate a silicon-containing preploymer featuring
high oxygen permeability, high hydrophilicity and high trans-
parency as a material of silicone hydrogel contact lenses,
whereby users can wear the contact lenses comfortably for
longer time.

Refer to FIG. 1 for a flowchart of a method for fabricating
a silicon-containing preploymer according to a first embodi-
ment of the present invention. As shown in FIG. 1, the method
of'the present invention comprises Step S102 and Step S104.

In Step S102, mix penta(alkanol)alkoxy disiloxane and a
reactive silicon-containing polymer to form a precursor of a
siloxane. In some embodiments, penta(alkanol)alkoxy disi-
loxane is expressed by Formula (II):

an

(l)H (l)H
Il{zz Il{zs
(@] (@]

HO—Ry7—0—Si—0—S8i—0—Ry4

|
(@] (@]
| |
Il{zs Il{zs
OH OH

wherein each of R,,, R,3, Ry, Ry and R, is a C1-C12
alkylene group,and R, , is a C1-C12 alkyl group. The reactive
silicon-containing polymer is expressed by Formula (I1I):

(I

Rs» Rs;

| |
HO—R3p—0—R3—O0—-8i— O0—Si—O0~+—Rgy—O—R35—OH

Rs7 Rss

wherein each of Ry, Rs,, Rsy3, Rys, Ry, and Ry, is a
C1-C10 alkyl group; each of R, and R;, is a C1-C8 alkylene
group; a is an integer selected from 1 to 100. In Step S102, the
molar ratio of penta(alkanol)alkoxy disiloxane and the reac-
tive silicon-containing polymer is 1-50:1.

In some embodiments, the molar ratio of penta(alkanol)
alkoxy disiloxane and the reactive silicon-containing is pref-
erably 5-30:1, more preferably 7-20:1. The reaction in Step
S102 is expressed by Equation (a):
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wherein each of R,,, R,;, R,s, R, and R, is a C1-C12
alkylene group, and R, is a C1-C12 alkyl group; each of R;,
R;,, Rys, Rys, Ry, and R, is a C1-C10 alkyl group; each of
R5;, Rs,, Rys, and Ry, is a C1-C8 alkylene group; a is an
integer selected from 1 to 100.

In some embodiments, each of R,,, R,5, Ry, Ry5, Ry and
R,, in penta(alkanol)alkoxy disiloxane is preferably a
C1-C10 alkylene group, more preferably a C1-C8 alkylene
group. In some embodiments, penta(alkanol)alkoxy disilox-
ane is used as a reactant.

In some embodiments, each of R,,, R, R55, Rys, Ry, and
R;, in the reactive silicon-containing polymer is preferably a
C1-C10 alkyl group, more preferably a C1-C8 alkyl group. It
is preferred that each of R;,, R5,, R,5, and R, in the reactive
silicon-containing polymer is a C1-C8 alkylene group. In
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0O 0O Rz
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Il{zs Il{zs
OH OH

4

I I
$i—0—Si—0

35

I I
$i—0—Si—0

(@)

Rs» Rs3

| |
Si—0—Si—0 R3y—O—R35—OH

Rs7 Rss
(|)H (|)H
Il{zz Il{zs
Raz o o

Rag o o
‘ I I

Il{zs Il{zs

OH OH

30

some embodiments, each of R, and R;, in the reactive sili-
con-containing polymer is preferably a C1-C8 alkylene
group, more preferably a C1-C6 alkylene group. In some
embodiments, a reactive silicon-containing polymer PDMS-
diol (poly(dialkylsiloxane)dialkanol) having a molecular
weight of 2000-8000 is used as a reactant.

In Step S104, mix the siloxane precursor (the product of
Equation (a)) and a reactive hydrophilic monomer to form a

40 silicon-containing preploymer. In Step S104, the molar ratio

of'the siloxane precursor and the reactive hydrophilic mono-
mer is 1:1-40. In some embodiments, the molar ratio of the
siloxane precursor and the reactive hydrophilic monomer is
preferably 1:2-30, more preferably 1:3-20. The reaction in
Step S104 is expressed by Equation (b):

®)

(l)H (l)H
Il{zz Il{zs
Rs; 0 0

- 1
Il{zs Il{zs
OH OH

HyC=—C—C—N—Rg3g

Rso
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In some embodiments, the reactive hydrophilic monomer
is expressed by Formula (IV):

o @) 5,

H,C=C—C—N—Ryg
Rso
35
wherein R, is a C1-C10 alkyl group; R;, is a C1-C8 alkyl
group or a carboxylic group. In some embodiments, R4 in the

reactive hydrophilic monomer is preferably a C1-C8 alkyl
group, more preferably a C1-C6 alkyl group.

In some embodiments, R, in the reactive hydrophilic
monomer is preferably a C1-C6 alkyl group or a carboxylic
group, more preferably a C1-C3 alkyl group or a carboxylic
group. In some embodiments, DMA (N,N-dimethylacryla-
mide) is used as the reactive hydrophilic monomer.

In the present invention, the abovementioned three reac-
tants penta(alkanol)alkoxy disiloxane, the reactive silicon-
containing polymer and the reactive hydrophilic monomer)
are mixed sequentially to undertake a hydrolytic condensa-
tion/polymerization reaction under a weakly acidic or weakly
alkaline environment according to Equations (a) and (b) and
obtain a 3D network-structured silicon-containing pre-
ploymer expressed by Formula (I):

@

HC CH,
Il I
C—H H—T
o= C=0
Q | | 0
I N—Ry, R3o—N Il
HC=C—C—N—Ry, | | Ry—N—C—C==CH,
O o]
R H
(|) (l) o O 39
HZC—C—C—Il\I—R42—O—Ti—O—Ti—O—X—O—Si—O—Si—O—R42—N—C—C=CH2 wherein
Rso o o} 0 Rso
0 | | Q 0
o e |
H,C=C—C—N—Ry, | | Ry—N—C—C=CH,
| N—Ry, Ryy—N |
H Rso | | R3g
O=(|j (|j=O
C—H H—C
I I
H,C CH,
R3, R33

|Si—O—Si—O

R3s

X=0—R3—0—R3;—0

R37

R33—0—R35—0,
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and wherein R, is a C1-C10 alkyl group; each of R, R,;,
and R, is a C1-C8 alkylene group; each of R, R5,, R33, Rys,
R4, and R5- is a C1-C10 alkyl group; each of R, and R, is
aCl-C8alkylene group; a is an integer selected from 1 to 100.

In some embodiments, the hydrolytic condensation/poly-
merization reaction is undertaken at a temperature of 10-70°
C. and an environment having a pH value of 2-6 or 8-11 for
6-72 hours. It is preferred that the hydrolytic condensation/
polymerization reaction is undertaken at a temperature of
20-40° C. and an environment having a pH value of 3-5 or
9-10 for 10-48 hours.

Thus, the 3D network-structured silicon-containing pre-
ploymer disclosed in the present invention is distinct from the
chain type silicon-containing preploymer available in the
market. The 3D network structure contributes superior
mechanical strength to the silicon-containing preploymer of
the present invention. Besides, the present invention uses
different molar ratios of reactants to synthesize the silicon-
containing prepolymers, whereby the silicon-containing pre-
polymers may have different ratios of unsaturated functional
groups, wherefore the silicon-containing prepolymers of the
present invention have better reactivity.

In some embodiments, the silicon-containing preploymer
of the present invention further reacts with a hydrophilic
monomer and a silicon-containing hydrophobic monomer to
form a silicone hydrogel-containing mixture. Refer to FIG. 2
for a flowchart of a method for fabricating a silicone hydro-
gel-containing mixture according to one embodiment of the
present invention, wherein the method further comprises Step
S106, Step S108 and Step S110 in addition Step S102 and
Step S104.

Succeeding to Step S102 and Step S104, the process of the
method of the second embodiment proceeds to Step S106. In
Step S106, mix the silicon-containing preploymer, a hydro-
philic monomer and a silicon-containing hydrophobic mono-
mer to form a mixture solution, and then add an initiator to the
mixture solution to undertake a radical chain copolymeriza-
tion reaction. In Step S108, undertake swelling extraction
with a solution containing alcohol and water by a ratio of 5:5.
In Step S110, undertake a recovery reaction of the solution in
anormal saline to obtain a silicone hydrogel-containing mix-
ture.

In the present invention, the concentration of the silicon-
containing preploymer in the silicone hydrogel-containing
mixture is 1-65 wt %, preferably 10-60 wt %, more preferably
15-50 wt %; the concentration of the hydrophilic monomer is
1-65 wt %, preferably 10-55 wt %, more preferably 15-45 wt
%; the concentration of the silicon-containing hydrophobic
monomer is 1-70 wt %, preferably 10-55 wt %, more prefer-
ably 15-40 wt %. The silicon-containing hydrophobic mono-
mer is selected from a group consisting of TRIS (tris(trim-
ethylsiloxy)silylpropyl methacrylate), bis(trimethylsiloxy)
methylsilylpropyl methacrylate, pentamethyldisiloxanyl
methylmethacrylate, TSMC (tris(trimethylsiloxy)silylpropyl
methacryloxyethylcarbamate), SIGMA (tris(trimethylsilox-
y)silylpropyl glycerol methacrylate), tris(polydimethylsilox-
y)silylpropyl methacrylate, and the combinations thereof.
The hydrophilic monomer is selected from a group consisting
of HEMA (hydroxyethyl methacrylate), glycerol methacry-
late, MAA (methacrylic acid), NVP (N-pyrrolidone), N-iso-
propylacrylamide, 2-hydroxyethyl acrylate, N,N-diethy-
lacrylamide, DMA (N,N-dimethylacrylamide), vinyl acetate,
N-acryloylmorpholine, 2-dimethylaminoethyl acrylate, and
the combinations thereof. In some embodiments, the silicon-
containing hydrophobic monomer is TRIS, and the hydro-
philic monomer is HEMA, MMA, or GMA.

20

25

35

40

45

10

The initiator used in Step S106 is a photo initiator or a
thermal initiator, which may be any existing initiator. In some
embodiments, the initiator is a photo initiator 2-Hydroxy-2-
methyl-1-pentyl-1-propanone. In some embodiments, the
initiator is a thermal initiator AIBN (Azobisisobutyronitrile).
While a photo initiator is used as the initiator in Step S106, the
radical chain polymerization reaction is undertaken under an
illumination of 2-12 mW/cm?, preferably 4-10 mW/cm?.

From the above description, it is learned that the method for
fabricating a silicone hydrogel-containing mixture of the
present invention comprises steps: mixing a silicon-contain-
ing preploymer, a silicon-containing hydrophobic monomer
(TRIS), and a hydrophilic monomer (HEMA, MMA, or
GMA) and agitating them uniformly to form a mixture solu-
tion; adding isopropanol and 2-Hydroxy-2-methyl-1-pentyl-
1-propanone into the mixture solution to respectively func-
tion as the dispersing agent and the photo initiator and
undertaking a radical chain copolymerization reaction under
an illumination of 6 mW/cm? for 1 hour to form a silicone
hydrogel; using a solution containing alcohol and water by a
ratio of 5:5 to undertake swelling extraction of the silicone
hydrogel for 3-4 hours; undertaking a recovery reaction ofthe
product of the swelling extraction for 2-3 hours to obtain a
silicone hydrogel-containing mixture. Then, pour the silicone
hydrogel-containing mixture into a mold having a concaved
surface, and use a spin thermalization process to shape the
front surface of a contact lens. Alternatively, pour the silicone
hydrogel-containing mixture into a female mold and a male
mold, which respectively shape the front surface and the rear
surface of a contact lens. Next, use light or heat to cure the
silicone hydrogel-containing mixture. Then, a contact lens
made of the silicone hydrogel-containing mixture is obtained.

The above description has fully demonstrated the 3D net-
work-structured silicon-containing preploymer and the
method for fabricating the same. Embodiments and experi-
ments will be used to verify efficacies of the present invention
below.

In different embodiments (E1-E8), the present invention
uses different ratios of penta(alkanol)alkoxy disiloxane, a
reactive silicon-containing polymer, a reactive hydrophilic
monomer and acetic acid to fabricate silicon-containing pre-
ploymers, as shown in Table.1.

TABLE 1
penta Acetic Acid  Acetic acid
(alkanol) Solution Solution in
alkoxy in the first the second
disiloxane hydrolytic hydrolytic
penta Reactive Reactive conden- conden-
(alkanol) Si-containing Hydrophilic sation/ sation/
alkoxy Polymer Monomer polymer- polymer-
disiloxane PDMS-diol DMA ization ization
(mol) (mol) (mol) reaction (ul) reaction (ul)
E1l 0.2 0.2 1 200 200
E2 0.3 0.2 1 200 200
E3 0.4 0.2 1 300 350
E4 0.5 0.2 1 300 350
ES5 0.2 0.2 2 200 200
E6 0.3 0.2 2 200 200
E7 0.4 0.2 2 300 400
Eg 0.5 0.2 2 300 400

In different applications (A1-A12), the present invention
mixes the silicon-containing preploymers fabricated accord-
ing to Table.1 with different ratios of a silicon-containing
hydrophobic monomer, hydrophilic monomers and a photo
initiator to fabricate silicone hydrogel contact lenses. The
concentrations by weight percentage thereof are shown in
Table.2.
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TABLE 2
Silicon-
Containing Silicon- Hydrophilic
Preploymer containing Monomers Photo
Mixture Hydrophobic HEMA/ Initiator
Solution B Monomer DMA/GMA D1173
(Wt %) PDMS (wt %) (wt %) (Wt %)
Al E1l 30 25/10/15 0.5-1.5
A2 E1l 30 10/25/15 0.5-1.5
A3 E1l 30 15/25/10 0.5-1.5
A4 E3 30 25/10/15 0.5-1.5
A5 E3 30 10/25/15 0.5-1.5
A6 E3 30 15/25/10 0.5-1.5
A7 ES5 30 25/10/15 0.5-1.5
A8 ES5 30 10/25/15 0.5-1.5
A9 ES5 30 15/25/10 0.5-1.5
A1l0 E7 30 25/10/15 0.5-1.5
All E7 30 10/25/15 0.5-1.5
Al2 E7 30 15/25/10 0.5-1.5

Then, the samples fabricated in Applications 1-12 are used
to test the contact angles, water contents, oxygen permeabili-
ties, and mechanical strengths. The contact angles are tested
with a sessile drop method; the water contents are tested
according to ISO standard 10399; the oxygen permeabilities
are tested according to ISO9931-1; the mechanical strengths
(elongations and elastic moduli) are tested according to
ASTM D1780. From Table.3, it is learned: the contact angles
of'the silicone hydrogels of the present invention range from
40 to 60 degrees. Therefore, the silicone hydrogels have fine
surface wettabilities and are suitable to fabricate contact
lenses. From Table.3, it is also learned: the water contents of
the silicone hydrogels range from 40-70%; the oxygen per-
meabilities (Dk) of the silicone hydrogels range from 40-100
barrers, which are obviously greater than the oxygen perme-
ability of the HEMA contact lenses—the most popular con-
tact lenses in the current market. From Table.3, it is also
learned: the elongations of the silicone hydrogels of the
present invention range from 80-200%, which indicates that
the silicone hydrogels of the present invention completely
escapes from the brittleness that the conventional products
are likely to have. Therefore, the silicone hydrogels of the
present invention are less likely to be fractured by tensile
force. From Table.3, it is also learned: the elastic moduli the
silicone hydrogels of the present invention are all below 1
MPa, which means that the users will wear the contact lenses
made of the silicone hydrogels of the present invention com-
fortably.

TABLE 3
Contact Water Oxygen Elastic
Angle Content Permeability Elongation  Modulus
) (Wt %) (Dk) (%) (MPa)

Al 58x4 43213 47364 111x18 0.699 =0.041
A2 574 395=x15 51.8+52 126+11 0.861 £0.069
A3 343 34116 553 £3.2 96 =11 0.813 =0.055
A4 584  429=1.1 57.9+6.6  152+15 0.706 £0.048
A5 564 406=1.2 60153 155+19 0.711 £0.044
A6 554 538=x1.8 483 £5.1 143 13 0.813 £ 0.067
A7 584  539=x15 55451 166 £21 0.612 £ 0.035
A8 523  488=x15 47146 15020 0.737 £0.038
A9 44+2  51.0=x19 513+42  145+17 0.611 £0.052
A1l0 553 561=x16 61749  125+£25 0.413 £0.028
All 48+2  61.5x19 60243  156+22 0.559 £0.031
Al2 412 643=x21 652 4.1 132 £19 0.521 £0.052

In conclusion, the present invention uses a simple hydro-

Iytic condensation/polymerization reaction to fabricate a 3D
network-structured silicon-containing preploymer featuring
superior mechanical strength. The present invention mixes
the silicon-containing preploymer with a hydrophilic mono-
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mer and a silicon-containing hydrophobic monomer and
undertakes a copolymerization reaction thereof to fabricate
silicone hydrogel contact lenses having high oxygen perme-
ability, high hydrophilicity, and high comfortability. The
present invention integrates hydrophilic chains with hydro-
phobic chains to form a silicon-containing preploymer hav-
ing hydrophilic chains on the surface thereof and hydropho-
bic chains in the interior thereof and thus solve the
conventional problem of water-oil immobility. Besides, the
silicone hydrogel of the present invention has high transpar-
ency. Therefore, the present invention has very high potential
in the market.

The embodiments described above are to demonstrate the
technical thought and characteristics of the present invention
to enable the persons skilled in the art to understand, make,
and use the present invention. However, these embodiments
are not intended to limit the scope of the present invention.
Any equivalent modification or variation according to the
spirit of the present invention is to be also included within the
scope of the present invention.

What is claimed is:
1. A 3D network-structured silicon-containing prepolymer
expressed by Formula (I):

HC
Il
Cl—H
P
H2C=C—C—III—R41 T_R”
R | Ryo
39 (|) |

0 |
T o
LC=C—C—N—
B Ray T_R”
H R
39 O=(|j
C—H
I
H,C
CH,
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H—~C
|
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| o]
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| O 0
R |
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Rep—N |
| Rzo H
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CH,
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-continued
Ry Ri3

| |
X= 0—R3—O0—R3;—O—Si—0—S8i—0 Ryy—O0—R35—0

Rs7 R3¢

wherein R, is a C1-C10 alkyl group; each of R,,, R, and
R,, is a C1-C8 alkylene group; each of R;,, R5;, Ry,
and R, is a C1-C10 alkyl group; each of R;o, R5;, Ry,
and R, is a C1-C8 alkylene group; and a is an integer
selected from 1 to 100.
2. A method for fabricating an article comprising the steps
of:
mixing said silicon-containing prepolymer according to
claim 1, a hydrophilic monomer and a silicon-contain-
ing hydrophobic monomer to form a mixture solution,
and adding an initiator to said mixture solution to under-
take a radical chain copolymerization reaction;
undertaking swelling extraction with a solution containing
alcohol and water by a ratio of 5:5; and
undertaking a recovery reaction in a normal saline to obtain
a silicone hydrogel-containing mixture.
3. The method for fabricating an article according to-claim
2, wherein said initiator is a photo initiator or a thermal
initiator.
4. The method for fabricating an article according to claim
3, wherein said photo initiator is 2-Hydroxy-2-methyl-1-pen-
tyl-1-propanone.
5. The method for fabricating an article according to claim
4, which is undertaken under an illumination of 2-12
mW/cm?.
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6. The method for fabricating an article according to claim
3, wherein said thermal initiator is AIBN (azobisisobutyroni-
trile).

7. The method for fabricating an article according to claim
2, wherein said swelling extraction is undertaken with a solu-
tion containing alcohol and water by a ratio of 5:5 for 3-4
hours.

8. The method for fabricating an article according to claim
2, wherein said recovery reaction is undertaken in a normal
saline for 2-3 hours.

9. The method for fabricating an article according to claim
2, wherein said silicon-containing hydrophobic monomer is
selected from a group consisting of TRIS (tris(trimethylsilox-
y)silylpropyl methacrylate), bis(trimethylsiloxy)methylsilyl-
propyl methacrylate, pentamethyldisiloxanyl methyl-
methacrylate, TSMC  (tris(trimethylsiloxy)silylpropyl
methacryloxyethylcarbamate), SIGMA (tris(trimethylsilox-
y)silylpropyl glycerol methacrylate), tris(polydimethylsilox-
y)silylpropyl methacrylate, and combinations thereof.

10. The method for fabricating an article according to
claim 2, wherein said hydrophilic monomer is selected from
a group consisting of HEMA (hydroxyethyl methacrylate),
glycerol methacrylate, MAA (methacrylic acid), NVP (N-vi-
nyl pyrrolidone), N-isopropylacrylamide, 2-hydroxyethyl
acrylate, N,N-diethylacrylamide, DMA (N,N-dimethylacry-
lamide), vinyl acetate, N-acryloylmorpholine, 2-dimethy-
laminoethyl acrylate, and the combinations thereof.

11. A silicone hydrogel contact lens prepared by the
method of claim 2.



